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INTRODUCTION: Predicting child behavior before the first dental visit is considered an effective approach that enables the dentist
to guide child behavior during the dental treatment.
AIM: The present study aimed to detect psychological attributes of children seeking dental treatment for the first time using the
strength and difficulties questionnaire (SDQ), evaluate actual child behavior during the dental treatment using Frankl Behavior
Rating Scale, and test the association between these attributes and child behavior.
MATERIAL AND METHOD: The study was conducted on 128 children aged between 4 and 7 years attending the outpatient
Pediatric Dentistry clinic for the first time. Parents were asked to answer the SDQ, then a simple restorative treatment under local
anesthesia was performed for children to evaluate their behavior using Frankl Behavior Rating Scale.
RESULTS: About 19.5% of the study sample were categorized as psychologically abnormal, where emotional and conduct problems
were the most prevalent psychological attributes by a percentage of 22.7% and 20% respectively. A strong correlation was detected
between the total difficulty score and child behavior.
CONCLUSIONS: Psychological problems are common among children aged from 4 to 7 years and they also affect their dental
behavior.
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INTRODUCTION
Child behavior is one of the fundamental challenges that face
pediatric dentists owing to behavior management problems and
their consequences. Therefore, prediction of child behavior before
the first dental visit is considered an effective approach that enables
the dentist to guide child behavior during the dental treatment [1].
Prediction of child behavior is based on the understanding of

the factors that affect the child’s behavior in the dental setting,
including age, maternal anxiety, and complexity of dental
treatment. However, after adjustment of these factors, the
association between the child’s psychological background and
his behavior remains, which shows that psychological disorders
have a significant influence on child behavior during dental
treatment. Therefore, modern pediatric dentistry is paying huge
attention to that psychological dimension [2, 3].
Psychological disorders are commonly classified into internaliz-

ing and externalizing problems, where internalizing problems are
directed inward causing disorders within the individual including
depression, anxiety, social isolation, or somatic complaints while
externalizing problems are directed outward causing disorders
with other people including aggressiveness, delinquency, or rule-
breaking behavior [4, 5].
The strength and difficulties questionnaire (SDQ) is one of the

most commonly used screening tools all over the world for the
assessment of the child’s mental health status and is considered

an effective tool in the prediction of child psychological disorders
in psychiatry. It is used to measure five psychological attributes
which include conduct, hyperactivity, emotional, peer problems,
and pro-social behavior. Also, it classifies children according to
their mental status into normal, borderline, and abnormal [6, 7].
Literature review reveals that limited studies investigated the

relationship between child mental health and behavioral pattern
of a child in the dental clinic. Therefore, this study aimed to detect
psychological attributes of children seeking dental treatment for
the first time using SDQ, evaluate actual child behavior during the
dental treatment using Frankl Behavior Rating Scale, and test the
association between these attributes and child behavior.

SUBJECTS AND METHODS
Sample size calculation
The sample size was calculated using Epi info for windows version 7.2 based
on the results of Elhamid [8], who reported that the prevalence of emotional
and behavioral symptoms among children was (20.6%). By adopting a
confidence interval of (95%); the predicted sample size (n) was (128) cases.

Eligibility criteria
The principal investigator screened Egyptian children with carious primary
teeth attending the dental clinic for the first time with their parents to
confirm adherence of the patients to the eligibility criteria.
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The study included children aged 4–7 years old who visited the dental
clinic with one of their parents with no previous dental experience and
were diagnosed with pits and fissures caries at primary molars. Children
who were medically compromised, whose parents refused to participate in
the study, or who came to the diagnosis clinic with a dental emergency,
were excluded from the study.
The current research was performed in compliance with the Helsinki

Declaration. Ethics Committee of scientific research, Faculty of Dentistry,
Cairo University approved the study with ID 19-6-8. This study was
registered on clinicaltrail.gov under the title “Assessment of Child
Psychological Attributes for Prediction of Child Behavior at First Dental
Visit” with the identifier NCT03909243.
The purpose of the study, detailed description of the dental purpose,

direct benefit to participants, and possible adverse events were explained
to the participants and their parents in simple words. Signed informed
consent was obtained from the parent and verbal assent was obtained
from each child participating in the study.
This was a questionnaire-based cross-sectional study in which the

principal investigator interviewed parents in the waiting area to answer the
SDQ while all dental procedures were performed at the postgraduate
clinics in Pediatric Dentistry and Dental Public Health Department, Faculty
of Dentistry, Cairo University, Egypt by the principal investigator.
Using pre-prepared validated parent-version SDQ for children aged from

4 to 17 years old in Arabic, which was available online at www.sdqinfo.org.
The principal investigator interviewed parents to answer a set of 25
questions with one of three answers (certainly true, somewhat true,
not true).
Strength and Difficulties Questionnaire data were transformed to the

SDQscore.org website for transcribing and scoring SDQ paper question-
naires. All psychological attribute scores, including emotional problems
score, conduct problems score, hyperactivity score, peer problems score,
prosocial score, total difficulties score, externalizing, and internalizing
scores, were calculated. Inputting the results to this online system
generated a set of final scores, along with categorization of these scores,
as shown in Table 1. Although the term “ Abnormal” isn’t likely to be used
today, it was utilized in the development of the original categorization and
was followed for consistency.
Dental treatment was scheduled to be performed in presence of the

parents to make the child feel secure, but parents were instructed not to
interfere by any means either verbally or by action. During the dental
appointment, the child was asked to open his mouth wide and the buccal
mucosa at the area of injection was dried and topical anesthesia was
applied with a cotton bud for one minute, then the selected tooth was
anesthetized using infiltration injection technique.
A simple class I restorative treatment was performed through complete

caries removal using a round bur. Isolation of the tooth was managed by
cotton rolls and saliva ejector followed by the application of etchant gel for
30 seconds then thoroughly rinsed in one step. A layer of the bonding
agent was applied using a micro brush, then light-cured after 15 seconds
and packable resin composite was used to restore the cavities. Child
behavior was evaluated during the dental treatment by a trained
investigator using the Frankl behavior rating scale (definitely negative,
negative, positive, definitely positive) [9].

Bias
All children fulfilling the inclusion criteria were included in the study until
the completion of the study sample to eliminate any selection bias. To
eliminate any performance bias, the questionnaire was completed by the
parents outside the operating room, and the principal investigator who
performed the dental treatment was blinded to the questionnaire answers.

Statistical analysis
Statistical analysis was performed using the Statistical Package for Social
Sciences (SPSS) version 18. Numerical data were summarized using mean
and standard deviations. Categorical data were expressed as numbers and
percentages and were analyzed using the chi-square test. Correlation
between variables was performed using the Spearman test.

RESULTS
Children who participated in the present study aged between 4 to
7 years with a mean age of 5.34 ± 0.9 with equal distribution of
male and female. Based on the total difficulty score collected,

19.5% (25 children) of the study population were lying in the
abnormal category. Meanwhile, 21.9% (28 children) were categor-
ized as borderline and 58.6% (75 children) were categorized as
normal.
Emotional and conduct problems were found to have the

highest prevalence among participants, with a percentage of
22.7% in the abnormal category for emotional problems and 20%
in the abnormal category for conduct problems. Meanwhile,
hyperactivity and peer problems came with a percentage of 9.5%,
while pro-social problems were present only in 2.4% of the study
population, as shown in Table 2.
A high prevalence of internalizing and externalizing problems

was detected in this study sample, where 31.3% in the abnormal
category of internalizing problems and 15.6% in the abnormal
category of externalizing problems, as shown in Table 2.
According to the Frankl behavior rating scale, 8.6% (11 children)

of the study population were extremely negative, 22.7% (29
children) were negative, 44.5% (57 children) were positive and
24.2% (31 children) were extremely positive.
A strong negative correlation was found between the emotional

attribute score, the conduct attribute score, the hyperactivity
attribute score, and child behavior. Also, a strong negative
correlation was found between the internalizing score, the
externalizing score, and child behavior. The total difficulty score
showed a very strong negative correlation with child behavior, as
shown in Table 3.
Females showed more emotional problems than males by a

percentage of 69% to 31%, respectively, with a p value= 0.029.
Meanwhile, males showed more conduct problems compared to
females by a percentage of 80.8% to 19.2% respectively with
p value= 0.001, as shown in Table 4.
Externalizing problems were found to be more evident in males

than females by a percentage of 18.8% to 12.5% respectively for
the abnormal category with a p value= 0.002. No statistically
significant difference was found between both genders regarding
the total difficulty score and the internalizing problems score with
p value= 0.538 and 0.312, respectively, as shown in Table 4.

DISCUSSION
Assessing the child’s development, experiences, and current
emotional state allows the dentist to develop a behavior guidance
plan to accomplish the necessary oral health care. The importance
of early detection of emotional and behavioral problems is being
recognized worldwide. However, there has been little systematic
research on childhood psychiatric disorders in developing
countries [6, 10].
This study was held to assess psychological attributes among

children aged between 4 and 7 years old as it was proved that at
least 8–10% of children younger than five years experience
clinically significant and impairing mental health problems, which
include emotional, behavioral, and social problems. Children with
these problems, as well as their families, experience distress, and

Table 1. Categorization bands for SDQ scores for age 4–17 y.

SDQ scale Normal Borderline Abnormal

Emotional problems score 0–3 4 5–10

Conduct problems score 0–2 3 4–10

Hyperactivity score 0–5 6 7–10

Peer problems score 0–2 3 4–10

Pro-social score 6–10 5 0–4

Externalizing score 0–7 8–10 11–20

Internalizing score 0–3 4–7 8–20

Total difficulties score 0–13 14–16 17–40
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can suffer substantially. They also demonstrate impairment across
multiple domains, including dental treatment [11].
Based on the total difficulty score rating, 19.5% of all

participating children were categorized as abnormal. This finding
came in conformity with the one study that evaluated the
prevalence of emotional and behavioral problems in Egyptian
children using SDQ [8]. Also, this finding was in accordance with
previous studies [12–14] that reported the prevalence of
psychiatric problems among children from different community
samples all over the world between 10% and 20%.
The high prevalence of psychological disorders, especially in

developing countries, is strongly related to health and develop-
ment concerns in young people such as low education levels,
violence, malnutrition, and poor somatic health. It is also believed
that the processes of urbanization and industrialization increase
the risks for childhood emotional and behavioral problems [8].
In the Egyptian population, the higher prevalence of these

psychological problems compared to other populations may be
attributed to the public, professional, and political underestima-
tion of child mental health problems in Egypt [8, 15].
About 22.7% of the study population were found to have

emotional problems, 20% were found to have conduct problems,
and 9.5% were found to have peer and hyperactivity problems,
only 2.4% were having social problems which came in agreement
with several studies [16, 17].
High rates of conduct problems in community samples can be

justified by the poor quality education background, lack of
discipline, and parental control. Meanwhile, the high prevalence of
emotional problems is mainly because of parenting problems
such as unstable home background, rejection by one or both
parents, the intellectual expectation by the parents of a higher
level than the child can achieve, or a physical defect which makes
the child feels different from others [6, 18, 19].
About 31.3% of the study population were found to have

internalizing problems, meanwhile, 15.6% were having externaliz-
ing problems. These results came in agreement with several

studies [20, 21] that linked these findings to increased rates of
single parenting, increased exposure to screen time, the internet,
social media, and increased pressure within contemporary school
settings.
Also, Samad et al. [22] reported a higher percentage of

internalizing problems compared to externalizing problems who
attributed that to the threat of parents achieving control over their
children’s behavior.
According to the Frankl behavior rating scale, 8.6% of the

children were extremely negative, 22.7% were negative, 44.5%
were positive and 24.2% were extremely positive. Similar findings
were found to be in line with previous studies, which can be
explained because the roots of this behavior have a connection
with the psychological state of participants toward dental
treatment [2, 3, 23].
In consistence with previous studies [2, 3, 12], a strong negative

correlation was detected between child behavior and each of
emotional, conduct, and hyperactivity scores. This finding could
be attributed to the fact that the child’s dental anxiety is linked to
his psychological background. Children with high levels of dental
anxiety were found to have aberrant personal characteristics, in
addition to emotional and behavioral problems. This consequently
affects their behavior during dental appointments, as children
with these problems become more impulsive and show negative
emotionality and general fearfulness [2, 3, 12].

Table 3. Correlation between psychological attributes, internalizing,
externalizing, total difficulty scores, and child behavior.

Attribute score Spearman’s rho Correlation
with child
behavior

Emotional Correlation Coefficient −0.422**

P value 0.000

Interpretation Strong negative

Conduct Correlation Coefficient −0.566**

P value 0.000

Interpretation Strong negative

Hyperactivity Correlation Coefficient −0.613**

P value 0.000

Interpretation Strong negative

Peer Correlation Coefficient −0.353**

P value 0.000

Interpretation Moderate
negative

Prosocial Correlation Coefficient 0.380**

P value 0.000

Interpretation Moderate
positive

Internalizing score Correlation Coefficient −0.509**

P value 0.000

Interpretation Strong negative

Externalizing score CorrelationCoefficient −0.669**

P value 0.000

Interpretation Strong negative

Total difficulty score CorrelationCoefficient −0.812**

P value 0.000

Interpretation Very strong
negative

** Correlation significant at p < 0.01.

Table 2. Distribution of different psychological attributes,
internalizing, and externalizing problems among study population.

Psychological attributes Categories N (%)

Emotional Normal 84 (65.6%)

Borderline 15 (11.7%)

Abnormal 29 (22.7%)

Conduct Normal 74 (58%)

Borderline 28 (22%)

Abnormal 26 (20%)

Hyperactivity Normal 107 (83.5%)

Borderline 9 (7%)

Abnormal 12 (9.5%)

Peer Normal 104 (81%)

Borderline 12 (9.5%)

Abnormal 12 (9.5%)

Prosocial Normal 114 (89%)

Borderline 11 (8.6%)

Abnormal 3 (2.4%)

Internalizing problems Normal 35 (27.3%)

Borderline 53 (41.4%)

Abnormal 40 (31.3%)

Externalizing problems Normal 82 (64.1%)

Borderline 26 (20.3%)

Abnormal 20 (15.6%)
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Moreover, a strong negative correlation was found between
child behavior and both internalizing and externalizing scores,
which was confirmed by several studies [12, 24] that suggested
using these two scores instead of the five scale scores may be
more indicative for child behavior and more suitable in low-risk
samples while retaining all five subscales when screening for a
disorder
A very strong negative correlation was found between child

behavior and total difficulty score. This strong correlation suggests
that the total difficulty score is the best to predict the child’s
behavior among other scores, and it was proved that it can be
considered the most reliable score in screening psychological
problems, especially in large samples. This can be attributed to the
validity and internal consistency of this score, which is considered
the most acceptable in comparison to the other two and five
subscales scores [24, 25].
Girls were found to have more emotional problems by a

percentage of 69% and boys had more conduct problems by a
percentage of 80.8%. These results come in line with previous
studies [26, 27] that reported females obtained higher scores in

emotional and prosocial behavior; however, males tend to earn
higher mean scores in conduct and peer problems.
These findings can be explained because certain behaviors are

displayed more frequently or are more outspoken among males
than females, and vice versa. Also, aggressive behaviors, including
antisocial behavior and fighting in the school setting, were found
to be more common in males, which were correlated with
substance use, abuse, and inadequate parenting. Meanwhile, girls
showed more early-onset childhood depression symptoms than
boys, including shyness, withdrawal, hypersensitivity, and physical
complaints [26, 28, 29].
Regarding internalizing and total scores, no statistically

significant difference between both genders, but males seem to
have more externalizing behavior problems than females where
18.8% of them were in the abnormal category and 31.3% were in
the borderline category, which came in line with previous studies
[4, 5]. These findings can be linked to escape from academic
demands, access to attention, and difficulty in inhibiting
emotional responses resulting from anger, frustration, and
disappointment [30].

Table 4. Correlation between gender and psychological attributes, internalizing, externalizing, and total difficulty scores.

Level P value

Abnormal Borderline Normal

Emotional Female Count 20 9 35 0.029*

% 69.0% 60.0% 41.7%

male Count 9 6 49

% 31.0% 40.0% 58.3%

Conduct Female Count 5 14 45 0.001*

% 19.2% 50.0% 60.8%

male Count 21 14 29

% 80.8% 50.0% 39.2%

Hyperactivity Female Count 3 3 58 0.093 ns

% 25.0% 33.3% 54.2%

male Count 9 6 49

% 75.0% 66.7% 45.8%

Peer Female Count 4 4 56 0.156 ns

% 33.3% 33.3% 53.8%

male Count 8 8 48

% 66.7% 66.7% 46.2%

Prosocial Female Count 0 6 58 0.124 ns

% 0.0% 54.5% 51.3%

male Count 4 5 55

% 100% 45.5% 48.7%

Externalization Female Count 8 6 50 0.002*

% 12.5% 9.4% 78.1%

male Count 12 20 32

% 18.8% 31.3% 50.0%

Internalization Female Count 24 24 16 0.312 ns

% 37.5% 37.5% 25.0%

male Count 16 29 19

% 25.0% 45.3% 29.7%

Total score Female Count 10 15 39 0.538 ns

% 40% 53.6% 60.9%

male Count 15 13 36

% 60% 46.4% 56.3%

Significance level p ≤ 0.05, * significant, ns = non-significant.
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CONCLUSIONS
From the results of this study, we can conclude that psychological
problems are common among children aged between 4 and 7
years, specifically emotional and conduct problems, and the
distribution of internalizing problems is twice as externalizing
problems among those children.
A very strong negative correlation was found between total

difficulty scores and child behavior. Therefore, the SDQ can predict
the child’s behavior during the first dental visit enabling the
dentist to identify psychological disorders and formulate a proper
behavior guidance plan to accomplish child dental treatment.
Further studies with children of different age groups are needed

to confirm the ability of this questionnaire to predict the child
behavior for all children. Also. comparison between parent and
teacher versions of the questionnaire is required to detect the
more reliable model.

REFERENCES
1. Salehi Shahrabi M, Shahrabi M, Heidari A, Ghaderi H. Role of attachment style in

prediction of behavior of 3 to 6-year-old children. Eur Arch Paediatr Dent.
2020;21:647–56. https://doi.org/10.1007/S40368-019-00495-9/TABLES/5

2. Bajrić E, Kobašlija S, Huseinbegović A, Marković N, Selimović-Dragaš M, Arslana-
gić, et al. Factors that determine child behavior during dental treatment. Balk J
Dent Med. 2016;20:69–77. https://doi.org/10.1515/bjdm-2016-0011

3. Siddiqui A, Ojah P. Association of psychosocial concomitants with dental fear and
anxiety in children in Lucknow. Eur J Mol Clin Med. 2020;07:2020.

4. Forns M, Abad J, Kirchner T Internalizing and Externalizing Problems. In: Ency-
clopedia of Adolescence. Springer New York; 2011:1464–9. https://doi.org/10.1007/
978-1-4419-1695-2_261

5. You S, Shin K, Kim M. Long-term effect of physical activity on internalizing and
externalizing problems and life satisfaction. Sustain. 2021;13:2322. https://doi.
org/10.3390/SU13042322

6. Pandiyan NJ, Hedge A. Strength and difficulties questionnaire: A tool as pre-
requisite to measure child’s mental health problems attending dental clinics. J
Indian Soc Pedod Prev Dent. 2016;34:354–8. https://doi.org/10.4103/0970-
4388.191417

7. Dahlberg A, Ghaderi A, Sarkadi A, Salari R. SDQ in the hands of fathers and
preschool teachers—psychometric properties in a non-clinical sample of 3–5-
year-olds. Child Psychiatry Hum Dev. 2019;50:132–41. https://doi.org/10.1007/
s10578-018-0826-4

8. Elhamid AA, Howe A, Reading R. Prevalence of emotional and behavioural pro-
blems among 6–12 year old children in Egypt. Soc. Psychiatry Psychiatr Epide-
miol. 2009;44:8–14. https://doi.org/10.1007/s00127-008-0394-1

9. Narayan VK, Samuel SR. Appropriateness of various behavior rating scales used in
pediatric dentistry: a Review. J Glob Oral Heal. 2020;2:112–7. https://doi.org/
10.25259/JGOH_64_2019

10. Cianchetti C. Early Detection of behavioral and emotional problems in school-
aged children and adolescents: The parent questionnaires. Clin Pract Epidemiol
Ment Health. 2020;16:7–16. https://doi.org/10.2174/1745017902016010007

11. Gleason MM, Goldson E, Yogman MW Addressing early childhood emotional and
behavioral problems. Pediatrics. 2016;138. https://doi.org/10.1542/peds.2016-3025

12. Versloot J, Veerkamp JSJ, Hoogstraten J. Dental anxiety and psychological
functioning in children: its relationship with behaviour during treatment. Eur
Arch Paediatr Dent. 2008;9:36–40. https://doi.org/10.1007/BF03262654

13. Idris IB, Barlow J, Dolan A A longitudinal study of emotional and behavioral
problems among Malaysian school children. Ann Glob Heal. 2019;85. https://doi.
org/10.5334/aogh.2336

14. Cui Y, Li F, Leckman JF, Guo L, Ke X, Liu J, et al. The prevalence of behavioral and
emotional problems among Chinese school children and adolescents aged 6–16:
a national survey. Eur Child Adolesc Psychiatry. 2020;1:3–241. https://doi.org/
10.1007/s00787-020-01507-6

15. Faizi N, Azmi S, Ahmad A. Shah Ms. Assessment of psychological problems in
schoolgoing adolescents of Aligarh. Ind Psychiatry J. 2016;25:184–8. https://doi.
org/10.4103/ipj.ipj_65_14

16. Ramos Cury C, Hércules Golfeto J. Strengths and difficulties questionnaire (SDQ):
A study of school children in Ribeirão Preto. Rev Bras Psiquiatr. 2003;25:139–45.
https://doi.org/10.1590/s1516-44462003000300005

17. Dhoundiyal M, Venkatesh R. The Psychological World of Adolescence: A com-
parative evaluation between rural and urban girls. Indian J Psychol Med.
2009;31:35–38. https://doi.org/10.4103/0253-7176.53313

18. Nirmala s. Dental care and treatment of children with emotional disorders – An
overview. Autism Open Access. Published online 2016:1–6. https://doi.org/
10.4172/2165-7890.1000167

19. Blakey R, Morgan C, Gayer-Anderson C, Davis S, Beards S, Harding S, et al. Pre-
valence of conduct problems and social risk factors in ethnically diverse inner-city
schools. BMC Public Health. 2021;21:1–13. https://doi.org/10.1186/S12889-021-
10834-5

20. Bor W, Dean AJ, Najman J, Hayatbakhsh R. Are child and adolescent mental
health problems increasing in the 21st century? A systematic review. Aust. NZJ
Psychiatry. 2014;48:606–16. https://doi.org/10.1177/0004867414533834

21. Durbeej N, Sörman K, Norén Selinus E, Lundström S, Lichtenstein P, Hellner C,
et al. Trends in childhood and adolescent internalizing symptoms: Results from
Swedish population based twin cohorts. BMC Psychol. 2019;7:50. https://doi.org/
10.1186/s40359-019-0326-8

22. Samad L, Hollis C, Prince M, Goodman R. Child and adolescent psychopathology
in a developing country: testing the validity of the Strengths and Difficulties
Questionnaire (Urdu version). Int J Methods Psychiatr Res. 2005;14:158–66.
https://doi.org/10.1002/mpr.3

23. Colares V, Richman L. Factors associated with uncooperative behavior by Brazi-
lian preschool children in the dental office. J Dent Child. 2002;69:87–91.

24. Goodman A, Lamping DL, Ploubidis GB. When to use broader internalising and
externalising subscales instead of the hypothesised five subscales on the
strengths and difficulties questionnaire (SDQ): Data from British parents, teachers
and children. J Abnorm Child Psychol. 2010;38:1179–91. https://doi.org/10.1007/
s10802-010-9434-x

25. Mieloo C, Raat H, van Oort F, Bevaart F, Vogel I, Donker M, et al. Validity and
Reliability of the strengths and difficulties questionnaire in 5–6 year olds: dif-
ferences by gender or by parental education? Thorne C, ed. PLoS ONE. 2012;7:
e36805. https://doi.org/10.1371/journal.pone.0036805

26. Giannakopoulos G, Tzavara C, Dimitrakaki C, Kolaitis G, Rotsika V, Tountas Y. The
factor structure of the strengths and difficulties questionnaire (SDQ) in Greek
adolescents. Ann Gen Psychiatry. 2009;8:20. https://doi.org/10.1186/1744-859X-8-20

27. Vugteveen J, de Bildt A, Hartman CA, Reijneveld SA, Timmerman ME The com-
bined self- and parent-rated SDQ score profile predicts care use and psychiatric
diagnoses. Eur Child Adolesc Psychiatry. 2020. Published online October 2020:1-
12. https://doi.org/10.1007/S00787-020-01667-5

28. Woerner W, Becker A, Rothenberger A Normative data and scale properties of the
German parent SDQ. Eur Child Adolesc Psychiatry Suppl. 2004;13. https://doi.org/
10.1007/s00787-004-2002-6

29. Dekker MC, Ferdinand RF, van Lang NDJ, Bongers IL, van der Ende J, Verhulst FC.
Developmental trajectories of depressive symptoms from early childhood to late
adolescence: Gender differences and adult outcome. J Child Psychol Psychiatry
Allied Discip. 2007;48:657–66. https://doi.org/10.1111/j.1469-7610.2007.01742.x

30. Malfitano A Gender differences in emotional or behavioral problems in ele-
mentary school students. J Am Acad Spec Educ Prof. 2014; Fall: 49-64.

AUTHOR CONTRIBUTIONS
SMA, SAM, MMA contributed to conception and design, analysis, and interpretation,
drafted and revised the manuscript, gave final approval, agrees to be accountable for
all aspects of work, ensuring integrity and accuracy.

COMPETING INTERESTS
The authors declare no competing interests.

ETHICS APPROVAL
The current research was performed in compliance with the Helsinki Declaration.
Ethics Committee of scientific research, Faculty of Dentistry, Cairo University
approved the study with ID 19-6-8.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Mariam Mohsen
Aly.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

S.M. Anwar et al.

5

BDJ Open            (2022) 8:10 

https://doi.org/10.1007/S40368-019-00495-9/TABLES/5
https://doi.org/10.1515/bjdm-2016-0011
https://doi.org/10.1007/978-1-4419-1695-2_261
https://doi.org/10.1007/978-1-4419-1695-2_261
https://doi.org/10.3390/SU13042322
https://doi.org/10.3390/SU13042322
https://doi.org/10.4103/0970-4388.191417
https://doi.org/10.4103/0970-4388.191417
https://doi.org/10.1007/s10578-018-0826-4
https://doi.org/10.1007/s10578-018-0826-4
https://doi.org/10.1007/s00127-008-0394-1
https://doi.org/10.25259/JGOH_64_2019
https://doi.org/10.25259/JGOH_64_2019
https://doi.org/10.2174/1745017902016010007
https://doi.org/10.1542/peds.2016-3025
https://doi.org/10.1007/BF03262654
https://doi.org/10.5334/aogh.2336
https://doi.org/10.5334/aogh.2336
https://doi.org/10.1007/s00787-020-01507-6
https://doi.org/10.1007/s00787-020-01507-6
https://doi.org/10.4103/ipj.ipj_65_14
https://doi.org/10.4103/ipj.ipj_65_14
https://doi.org/10.1590/s1516-44462003000300005
https://doi.org/10.4103/0253-7176.53313
https://doi.org/10.4172/2165-7890.1000167
https://doi.org/10.4172/2165-7890.1000167
https://doi.org/10.1186/S12889-021-10834-5
https://doi.org/10.1186/S12889-021-10834-5
https://doi.org/10.1177/0004867414533834
https://doi.org/10.1186/s40359-019-0326-8
https://doi.org/10.1186/s40359-019-0326-8
https://doi.org/10.1002/mpr.3
https://doi.org/10.1007/s10802-010-9434-x
https://doi.org/10.1007/s10802-010-9434-x
https://doi.org/10.1371/journal.pone.0036805
https://doi.org/10.1186/1744-859X-8-20
https://doi.org/10.1007/S00787-020-01667-5
https://doi.org/10.1007/s00787-004-2002-6
https://doi.org/10.1007/s00787-004-2002-6
https://doi.org/10.1111/j.1469-7610.2007.01742.x
http://www.nature.com/reprints
http://www.nature.com/reprints


Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2022

S.M. Anwar et al.

6

BDJ Open            (2022) 8:10 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Assessment of child psychological attributes using strength and difficulties questionnaire for prediction of child behavior at first dental visit: a cross-sectional study
	Introduction
	Subjects and methods
	Sample size calculation
	Eligibility criteria
	Bias
	Statistical analysis

	Results
	Discussion
	Conclusions
	Author contributions
	Competing interests
	Ethics approval
	ADDITIONAL INFORMATION




